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* NOTICES * 

JPO and MCI PI are not responsible for any 
damages caused by the use of this translation. 



I.This document has been translated by computer. So the translation may not reflect the original 



precisely. 

2.#### shows the word which can not be translated. 
3!n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] . . ^. . , 

In the signal separation approach of two or more receiving antennas receiving the information 
sequence signal transmitted from two or more transmitting antennas, and separating each 
information sequence signal from an input signal, 

The transfer characteristics of a propagation path are presumed for every transmit information 
sequence, correlation between input signals is calculated for every transmit information 
sequence from the presumed transfer characteristics, and an information sequence signal with a 
small correlation value is ranked in order, 

The smallest information sequence of the above-mentioned rank is made into the information 
sequence of choice among the information sequences included in an input signal. Extract the 
signal of the information sequence of choice and the input-signal replica of the information 
sequence of choice is generated. The signal which subtracted the input-signal replica of the 
above-mentioned information sequence of choice from the input signal, and subtracted the 
input-signal replica is made into the extract input signal of the information sequence of the next 
rank The signal separation approach characterized by repeating the process in which the signal 
of the information sequence of choice of the information sequence of the next rank is extracted, 
and extracting the signal of all information sequences from an input signal in order. 

[Claim 2] r . . . ■ .„ . 

In two or more receiving antennas which receive the information sequence signal transmitted 
from two or more transmitting antennas, and the receiving set equipped with the signal 
decollator which separates each information sequence signal from an input signal. 
A signal decollator is constituted by the signal eliminator which made multistage connection of 
the propagation path presumption machine which presumes the transfer characteristics of a 
propagation path for every transmit information sequence, the cross-correlation measuring 
instrument which calculates correlation between input signals for every transmit information 
sequence from the presumed transfer characteristics, and the signal eliminator which extracts 
the information sequence of choice from an input signal. 

The judgment machine ranked sequentially from the signal of an information sequence with a 
small correlation value with reference to the correlation value of each information sequence 
acquired with the cross-correlation measuring instrument. The signal extractor which makes the 
smallest information sequence of the above-mentioned rank the information sequence of choice 
among the information sequences included in the input signal of a signal eliminator, and extracts 
the signal of the information sequence of choice. The replica generation machine which 
generates the input-signal replica of the information sequence of choice, and the subtracter 
which subtracts the above-mentioned input-signal replica from a signal eliminator input signal, 
The receiving set characterized by for the signal eliminator of each stage performing the process 
which considers the output of a subtractor as the input of a latter signal eliminator, and 
extracting the signal of all information sequences from an input signal in order. 
[Claim 3] 

In a receiving set according to claim 2, 
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The receiving set characterized by having ****** ** which is made to carry out predetermined 
value delay of said input signal, and is made into the input signal of a subtracter. 
[Claim 4] 

In a receiving set according to claim 2 or 3, 

It is the receiving set characterized by having the synthetic circuit which compounds the signal 
of each information sequence which performed the signal extract from the input signal in the 
pass unit in which two or more preparations and a signal decollator form each input signal for 
said signal decollator, separated the signal of all information sequences, and was separated for 
every pass. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

Ranking (ranking) is carried out to the small order of correlation of each information sequence 
between the input signal about the signal separation approach and receiving set which are used 
for the radio approach which transmits simultaneously the signal of an information sequence with 
which plurality differs by the same carrier frequency using two or more transceiver antennas, 
ranking performs signal separation sequentially from the signal of a small information sequence, 
and this invention relates to the signal separation approach and receiving set which raise signal 
degree of separation. 
[0002] 

[Description of the Prior Art] 

Diversity reception is carried out on the same carrier, and the correspondence procedure which 
separates the signal of all information sequences is examined. The channel formed between this 
transceiver antenna is called a MIMO (Multi-Input Multi-Output) channel, and when between 
channels is low correlation, high frequency use effectiveness can be realized. 
However, the signal of other information sequences which share the same band serves as 
cochannel interference for the signal of a certain information sequence. Therefore, in a receiving 
set, it becomes indispensable to separate all information sequences with a sufficient precision. 
A diversity reception method has the description which can separate an interference signal 
[ being contained in an input signal (-one diversity reception signal) ], and the signal of the 
information sequence of choice. Moreover, since the signal sharpness of separation of the signal 
of the information sequence of choice goes up and diversity gain is further acquired whenever 
the number of interference signals becomes fewer, the transmission quality improves. 
However, it depends on a propagation environment for the correlation between the channels 
formed between transceiver antennas. For example, if between a mobile station and a base 
station serves as a line-of-sight communication environment, the correlation between input 
signals will become high. This is as equivalent as the number of diversity reception signals having 
become fewer, and when the interference signal with (-one diversity reception signal) other than 
the signal of the information sequence of choice is included in the input signal in this case, signal 
degree of separation deteriorate remarkably. 
[0003] 

It is received by each receiver, and weighting of each received signal is carried out under the 
weight many weighting signals are generated, one or more of the signals by which weighting was 
carried out are put together, and many signals with which the outline of the signal separation 
approach in the conventional MIMO communication system includes a sending signal and many 
interference signals obtain one or more presumed sending signals (for example, patent reference 
1. reference). Thus, each interference signal is effectually removable. 
[0004] 

[Patent reference 1] 

JP,2002-84260,A (epitome) (solution means) 
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[0005] 

[Problem(s) to be Solved by the Invention] 

The signal of an information sequence with the small correlation between the input signals in two 
or more receiving antennas can improve [ separation ] precision with a diversity reception 
property, when there is a signal which is interfering into an input signal. Moreover, the 
transmission quality improves by the increment in the number of diversity branches (the number 
of input signals from an antenna). However, it depends on the environment of surrounding 
planimetric features, a building, etc. for the correlation between the channels formed between 
transceiver antennas. Therefore, it is difficult to secure the always required number of diversity 
reception signals. There is an ADAPUDIBU array technique as a technique which uses two or 
more input signals with the large correlation between input signals for an effective target, and 
raises the transmission quality. It is separable by forming null in the arrival direction of an 
interference signal with this technique. Moreover, only in the case of the signal of choice, the 
SNR can be raised. Since compensation by phasing generally observed by mobile communication 
environment is difficult, a property does not improve like a diversity reception method. 
[0006] 

In this invention, correlation between the input signals of each information sequence performs a 
signal extract in order with a diversity reception property from a small information sequence in 
MIMO communication system. Furthermore, the receiving replica of the signal of the extracted 
information sequence is subtracted from an input signal one by one. In case this processes the 
signal of an information sequence with the large correlation between input signals, since the 
signal of an information sequence with the small correlation between input signals is already 
removed from the signal used as a processing object, its transmission quality improves. 
According to the correlation value between input signals, suitable signal processing is serially 
performed to a target, and the construction of the receiving set which separates all User 
Information is offered. 
[0007] 

[Means for Solving the Problem] 

In this invention, the above-mentioned technical problem is solved by the above-mentioned 
claim. 

According to invention according to claim 1 , the transfer characteristics of each information 
sequence in a propagation path are presumed from the signal received with two or more 
receiving antennas. Correlation between input signals is calculated for every information 
sequence from the presumed transfer characteristics. And it ranks sequentially from an 
information sequence with the small correlation value between input signals. 
A multistage configuration extracts each information sequence signal, and a signal extract is 
performed in each stage sequentially from the small information sequence of the above- 
mentioned rank. Moreover, in each stage, the receiving replica of the information sequence used 
as the candidate for an extract is generated, and from an input signal, a receiving replica is 
reduced and it considers as the input signal of the signal eliminator of the next step. The signal 
of all the information sequences included in an antenna input signal is separated by the repeat of 
the above-mentioned actuation in each stage. The signal group of the small information 
sequence of correlation between input signals is separated by the diversity reception property, 
and the adaptive array receiving property that a degree of freedom is high separates the signal 
group of an information sequence with the large correlation between input signals. 

[0008] ' 
Two or more receiving antennas which receive the information sequence signal transmitted from 
two or more transmitting antennas according to invention according to claim 2, It has the signal 
decollator which separates each information sequence signal from an input signal. A signal 
decollator The propagation path presumption machine which presumes the transfer 
characteristics of a propagation path for every transmit information sequence, and the cross- 
correlation measuring instrument which calculates correlation between input signals for every 
transmit information sequence from the presumed transfer characteristics, The judgment 
machine ranked sequentially from the signal of an information sequence with a small correlation 
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value with reference to the correlation value of each information sequence which consisted of 
signal eliminators which made multistage connection of the signal eliminator which extracts the 
information sequence of choice from an input signal, and was acquired with the cross-correlation 
measuring instrument, The signal extractor which makes the smallest information sequence of 
the above-mentioned rank the information sequence of choice among the information sequences 
included in the input signal of each signal eliminator, and extracts the signal of the information 
sequence of choice, The signal eliminator of each stage performs the process considered as the 
input of the replica generation machine which generates the input-signal replica of the 
information sequence of choice, the subtracter which subtracts the above-mentioned input- 
signal replica from a signal eliminator input signal, and a latter signal eliminator, and the signal of 
all information sequences is extracted from an input signal in order. 
[0009] 

In order to take the time adjustment between the input signal of a signal eliminator, and the 
generated input-signal replica according to invention according to claim 3, it has the delay 
machine to which fixed time delay of the signal eliminator input signal is carried out. 
[0010] 

According to invention according to claim 4, two or more arrangement of the signal decollator is 
carried out. And signal separation processing is performed per pass. The signal of each 
information sequence separated per pass is compounded after pass delay is compensated. 
[0011] 

[Embodiment of the Invention] 

The gestalt of operation of this invention is explained with reference to a drawing. 

Drawing 1 is the block diagram showing an example of the communication system for which the 

receiving set of this invention is used. 

A sending set transmits the information sequence of N network from the transmitting antenna of 
N network with the transmitter of N network. Under the present circumstances, the same carrier 
frequency is used in each sending set. Therefore, each sending signal is transmitted in the inside 
of space in the same frequency band. 

In a receiving set first, the signal received with M receiving antennas is processed with M RF 
equipments, and is inputted into a signal decollator. In a signal decollator, all the signals of each 
information sequence transmitted in the inside of space in the same frequency band are 
separated, and data playback is performed by the data regenerative apparatus of N network for 
every information sequence. Playback of data points out a recovery, a decryption, and a 
judgment activity. 
[0012] 

The example of a configuration of the signal eliminator by this invention is shown in drawing _2 . 
With M RF equipments, M signals by which the down convert was carried out are considered as 
an input from U input signals at a baseband band or IF band. Moreover, in the cross-correlation 
measuring instrument 1 - N, the correlation between receiving branches (correlation between 
the input signals from a receiving antenna) is measured for every information sequence 1 - N 
from M input signals. The acquired correlation value is sent to judgment equipment With a 
judgment vessel, rank (ranking) attachment is carried out to order with a small correlation value, 
and each information sequence is stored in memory- And ranking information is transmitted to a 
signal eliminator. 
[0013] 

The example of a configuration of a cross-correlation measuring instrument is shown in drawing 

3. 

It consists of correlation operation part which calculates correlation between receiving networks 
based on the propagation path presumption machine and propagation path presumption result 
which presume the transfer characteristics of a propagation path for every information sequence 
1 - N from input signal 1-M. Propagation path presumption presumes, respectively for every 
information sequence 1 each transmitted as shown in drawing - N. Although this treatment is 
serially given to a target the reference sign of each information sequence which is known may 
be transmitted with a receiving set from a transmitting side, and the approach of making 
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presumption easy etc. may be used. The transfer characteristics of the propagation path 
between the transmitting antenna n and a receiving antenna m are set to P (n, m). In drawing^ , 
the presumed transfer characteristics of a corresponding propagation path are made into P' (n, 
m). information — a sequence — n — ** — correlation — a computing element — **** n - 
- a position (information sequence n) — transmission — an antenna — m — a piece a 
receiving antenna — between — forming — having had — a propagation path — transfer 
characteristics — estimate — P — ' (n, 1) ... P — ' (n, m) — inputting — these correlation — 
asking . 
[0014] 

The example of a configuration of the signal eliminator by this invention is shown in drawing^ . 
A signal eliminator consists of signal eliminators of N stage. Each signal eliminator consists of a 
signal extractor, a replica generation machine and a delay machine, and a subtractor. A signal 
extract is performed from the signal of an information sequence with a small correlation value 
based on the ranking information acquired from the above and a cross-correlation measuring 
instrument by the signal extractor of the signal eliminator 1 , the signal extractor of the signal 
eliminator 2, and ... From the signal of the extracted information sequence, corresponding 
receiving REPURIKA ** is generated using the transfer-characteristics estimate of a 
propagation path etc. This receiving replica is subtracted from the signal eliminator input signal 
of each stage, and is inputted into the signal eliminator of the next step. Under the present 
circumstances, fixed time amount (namely, processing time of signal extractor and replica 
generation machine) delay of the signal eliminator input signal is carried out with a delay vessel 
in order to double time adjustment of a receiving replica signal with a signal eliminator input 
signal. 
[0015] 

The example of a configuration of the signal extractor by this invention is shown in drawing 5 . 
A signal extractor consists of reference signal selectors which choose the reference sign which 
corresponds the reference sign of each information sequence used in order to control the 
multiplier which carries out the ******** multiplication of the tap multiplier called for by the tap 
multiplier controller (weight computing element) to the signal eliminator input signal 1 - N 
(weighting is carried out), the synthetic vessel which compounds the output of a multiplier 1 - M, 
and a tap multiplier in each stage using the ranking information on the information sequence 
based on the measurement result of the above-mentioned cross-correlation measuring device, 
as the example of a tap multiplier control algorithm — the square of the difference of a signal 
eliminator output signal and a reference sign — the approach of controlling a tap multiplier to 
make a value into min is common. This operation can be instrumentated by using LMS (the 
minimum average square) or a RLS (recursive least square) algorithm. 
[0016] 

The example of a configuration of the replica generation machine by this invention is shown in 
drawing 6 . 

Drawing 6 shows generation of the input-signal replica in each receiving antenna of the signal 
(information sequence n) transmitted from the n-th transmitter, a propagation path 
presumption — a vessel — asking — having had — a propagation path — presumption 
transfer characteristics — it is — P — ' (n, 1) ... P — ' (n, m) — transmitting — having had — 
information — a sequence — n — respectively — multiplication — carrying out — things an 
input-signal replica — generating . 
[0017] 

Other examples of a configuration of the signal decollator arranged inside the receiving set by 
this invention at drawing 7 are shown. Drawing 7 is an example which has arranged p signal 
decollators. 

In migration communication environment, an input signal usually arrives at a receiving antenna 
with the time delay of arbitration through two or more paths. This is called multi-pass 
propagation. Each pass is disengageable in time, and when independent, the time diversity 
effectiveness can be acquired by compounding these. In drawing 7 , the time delay of each pass 
is set as a delay circuit, and each signal decollator performs the above-mentioned actuation, p 



http://www4.ipdLncipi.gojp/cgi-bin/tran.web_cgi_eiie 



2006/05/26 



jp,2004-096603,A [DETAILED DESCRIPTION] 



5/5 s<—is 



signal decollators output the signal of a transmit information sequence with the above- 
mentioned means, respectively, and are compounded in a synthetic circuit for every information 
sequence. Here, in a synthetic circuit, the synthetic technique of making representation the 
maximum ratio composition, inphase composition, selection composition, etc. is used. 
[0018] 

The error rate BER property over the average reception SNR for every receiving network by this 
invention and the conventional method is shown in drawing 8 . 

With the conventional method, since the signal of an information sequence with the high 
correlation between input signals was not able to dissociate with a sufficient precision, the curve 
which shows an error rate showed the property which is not improved even if it increases SNR. 
On the other hand, by the approach by this invention, the transmission characteristic of the 
signal of an information sequence with the high correlation between input signals can be raised 
because correlation between input signals separates the signal of a small information sequence 
beforehand and decreases from an input signal with a diversity reception property. 
[0019] 

[Effect of the Invention] 

As explained above, this invention measures correlation between the input signals of each 
information sequence. By generating the input-signal replica of the information sequence which 
extracted the information sequence signal sequentially from the signal of an information 
sequence with a small correlation value, and was extracted after extracting the signal of each 
information sequence, and repeating successively the processing subtracted from an input signal 
Signal degree of separation can be raised and an improvement of the transmission quality by 
improvement in SNR can be aimed at. 
[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the communication system for which the receiving set of this 
invention is used. 

[Drawing 2] Drawing showing the example of a configuration of a signal decollator. 

[Drawing 3] Drawing showing the example of a configuration of a cross-correlation measuring 

instrument. 

[Drawing 4] Drawing showing the example of a configuration of a signal eliminator. 

[Drawing 5] Drawing showing the example of a configuration of a signal extractor. 

[Drawing 6] Drawing showing the example of a configuration of a replica generation machine. 

[Drawing 7] Drawing showing other examples of a configuration of a signal decollator. 

[Drawing 8] Drawing showing the error rate BER property over the average reception SNR for 

every receiving network. 
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TECHNICAL FIELD 



[Field of the Invention] 

Ranking (ranking) is carried out to the small order of correlation of each information sequence 
between the input signal about the signal separation approach and receiving set which are used 
for the radio approach which transmits simultaneously the signal of an information sequence with 
which plurality differs by the same carrier frequency using two or more transceiver antennas, 
ranking performs signal separation sequentially from the signal of a small information sequence, 
and this invention relates to the signal separation approach and receiving set which raise signal 
degree of separation. 
[0002] 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/05/26 



JP.2004-096603.A [PRIOR ART] 



1/1 ^— v 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] 

Diversity reception is carried out on the same carrier, and the correspondence procedure which 
separates the signal of all information sequences is examined. The channel formed between this 
transceiver antenna is called a MIMO (Multi-Input Multi-Output) channel, and when between 
channels is low correlation, high frequency use effectiveness can be realized. 
However, the signal of other information sequences which share the same band serves as 
cochannel interference for the signal of a certain information sequence. Therefore, in a receiving 
set it becomes indispensable to separate all information sequences with a sufficient precision. 
A diversity reception method has the description which can separate an interference signal 
[ being contained in an input signal (-one diversity reception signal) ]. and the signal of the 
information sequence of choice. Moreover, since the signal sharpness of separation of the signal 
of the information sequence of choice goes up and diversity gain is further acquired whenever 
the number of interference signals becomes fewer, the transmission quality improves. 
However, it depends on a propagation environment for the correlation between the channels 
formed between transceiver antennas. For example, if between a mobile station and a base 
station serves as a line-of-sight communication environment, the correlation between input 
signals will become high. This is as equivalent as the number of diversity reception signals having 
become fewer, and when the interference signal with (-one diversity reception signal) other than 
the signal of the information sequence of choice is included in the input signal in this case, signal 
degree of separation deteriorate remarkably. 
[0003] 

It is received by each receiver, and weighting of each received signal is carried out under the 
weight, many weighting signals are generated, one or more of the signals by which weighting was 
carried out are put together, and many signals with which the outline of the signal separation 
approach in the conventional MIMO communication system includes a sending signal and many 
interference signals obtain one or more presumed sending signals (for example, patent reference 
1. reference). Thus, each interference signal is effectually removable. 
[0004] 

[Patent reference 1] 

JP.2002-84260.A (epitome) ( ) 
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EFFECT OF THE INVENTION 



[Effect of the Invention] 

As explained above, this invention measures correlation between the input signals of each 
information sequence. By generating the input-signal replica of the information sequence which 
extracted the information sequence signal sequentially from the signal of an information 
sequence with a small correlation value, and was extracted after extracting the signal of each 
information sequence, and repeating successively the processing subtracted from an input signal 
Signal degree of separation can be raised and an improvement of the transmission quality by 
improvement in SNR can be aimed at. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] 

The signal of an information sequence with the small correlation between the input signals in two 
or more receiving antennas can improve [ separation ] precision with a diversity reception 
property, when there is a signal which is interfering into an input signal. Moreover, the 
transmission quality improves by the increment in the number of diversity branches (the number 
of input signals from an antenna). However, it depends on the environment of surrounding 
planimetric features, a building, etc. for the correlation between the channels formed between 
transceiver antennas. Therefore, it is difficult to secure the always required number of diversity 
reception signals. There is an ADAPUDIBU array technique as a technique which uses two or 
more input signals with the large correlation between input signals for an effective target and 
raises the transmission quality. It is separable by forming null in the arrival direction of an 
interference signal with this technique. Moreover, only in the case of the signal of choice, the 
SNR can be raised. Since compensation by phasing generally observed by mobile communication 
environment is difficult a property does not improve like a diversity reception method. 
[0006] 

In this invention, correlation between the input signals of each information sequence performs a 
signal extract in order with a diversity reception property from a small information sequence in 
MIMO communication system. Furthermore, the receiving replica of the signal of the extracted 
information sequence is subtracted from an input signal one by one. In case this processes the 
signal of an information sequence with the large correlation between input signals, since the 
signal of an information sequence with the small correlation between input signals is already 
removed from the signal used as a processing object, its transmission quality improves. 
According to the correlation value between input signals, suitable signal processing is serially 
performed to a target and the construction of the receiving set which separates all User 
Information is offered. 
[0007] 
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MEANS 



(Solution means) 
[0005] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the communication system for which the receiving set of this 
invention is used. 

[Drawing 2] Drawing showing the example of a configuration of a signal decollator. 

[Drawing 3] Drawing showing the example of a configuration of a cross-correlation measuring 

instrument. 

[Drawing 4] Drawing showing the example of a configuration of a signal eliminator. 

[Drawing 5] Drawing showing the example of a configuration of a signal extractor. 

[Drawing 6] Drawing showing the example of a configuration of a replica generation machine. 

[Drawing 7] Drawing showing other examples of a configuration of a signal decollator. 

[Drawing 8] Drawing showing the error rate BER property over the average reception SNR for 

every receiving network. 
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